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for the passage of an airflow

(57)  Air exchange device for buildings, comprising:

- a casing (2, 3) having an internal inlet opening (4), an
internal outlet opening (5), an external inlet opening (6)
and an external outlet opening (7),

- a heat exchanger (11) housed within said casing (2, 3)
and having a first inlet (12) in communication with the
internal inlet opening (4), a first outlet (15) in communi-
cation with the external outlet opening (7), a second inlet
(14) in communication with the external inlet opening (6)
and a second outlet (13) in communication with the in-
ternal outlet opening (5),

- afirst fan unit (16) arranged for generating a first airflow
(F1) directed from the internal inlet opening (4) towards
the external outlet opening (7) and a second fan unit (17)
arranged for generating a second airflow (F2) directed
from the external inlet opening (6) towards the internal
outlet opening (5), wherein the first and second airflows
(F1, F2) are in arelationship of mutual heat exchange in
said heat exchanger (11), and

- a valve device (8) including respective valve elements
(19) for opening and closing the external inlet opening
(6) and the external outlet opening (7), wherein each of
said valve elements (19) comprises:

- a fixed crown gear (21),

- a rotatable crown gear (20),

- a flexible sleeve (22) having a first end (32) fastened to
the fixed crown gear (21) and a second end (34) fastened
to the rotatable crown gear (20), and

- an actuator (40) for controlling the rotation of the rotat-
able crown gear (20) with respect to the fixed crown gear
(21) between an open position wherein the flexible sleeve
(22) has essentially an annular shape and a closed po-
sition wherein the flexible sleeve (22) has essentially a

Ventilation device for buildings equipped with a valve for opening and closing an aperture

diaphragm shape.
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Description

Field of the invention

[0001] The present invention relates to a ventilation
device equipped with a valve for opening and closing an
aperture for the passage of an airflow.

Description of the prior art

[0002] Ventilation devices for buildings are normally
equipped with a first fan unit that generates a first airflow
directed from the inside outwards and a second fan unit
that generates a second airflow directed from the outside
inwards. The two airflows are usually arranged in a rela-
tionship of mutual heat exchange within a heat exchang-
er, for the recovery of the thermal energy of the airflow
directed outwards.

[0003] Air exchange devices of this type can be
equipped with valve devices to close one or both of the
apertures communicating with the outside of the building.
The valve devices may envisage the use of movable par-
titions for the opening and closing of the apertures in
communication with the external environment

[0004] The solutions that envisage a movable partition
for opening and closing the apertures have a large foot-
print due to the need to provide a free space equal to the
opening stroke of and closing the movable partitions.

Object and summary of the invention

[0005] The present invention aims to provide a venti-
lation device with a valve for opening and closing an ap-
erture for the passage of an airflow, having a smaller
footprint.

[0006] According to the present invention, this object
is achieved by a device having the features forming the
subject of claim 1.

[0007] The claims form an integral part of the disclo-
sure provided in relation to the invention.

Brief description of the drawings

[0008] The present invention will now be described in
detail with reference to the attached drawings, given
purely by way of non-limiting example, wherein:

- Figure 1is an exploded perspective view of a venti-
lation device according to the present invention,

- Figure 2 is a perspective view of a valve device in-
dicated by the arrow Il in Figure 1

- Figures 3 and 4 are perspective views illustrating the
valve device of Figure 2 in a partially closed and fully
closed condition, respectively,

- Figure 5 is a cross-section of the valve element in-
dicated by the arrow V in Figure 2, and

- Figure 6 is an exploded cross-section of the valve
element of Figure 5.
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Description of embodiments

[0009] With reference to Figure 1, numeral 1 indicates
an air exchange device for buildings according to the
present invention. The device 1 comprises a casing in-
cluding a base 2 and a lid 3, which can be made of rigid
injection-molded plastic material.

[0010] The device 1 is intended to be mounted in an
internal environment of a building in order to carry out air
exchange with recovery of the airflow energy delivered
to the outside. The device 1 is intended to be fixed on a
perimetrical wall and communicates with the external en-
vironment by means of a pair of holes formed in the per-
imetrical wall.

[0011] The base 2 comprises an internal inlet opening
4, an internal outlet opening 5, an external inlet opening
6 and an external outlet opening 7. The external inlet
opening 6 and the external outlet opening 7 communicate
with the holes formed in the perimetrical wall.

[0012] The external inlet opening 6 and the external
outlet opening 7 are associated with a valve device 8
configured to hermetically close the openings 6, 7.
[0013] The base 2 contains a heat exchanger 11 hav-
ing a firstinlet 12 in communication with the internal inlet
opening 4, a first outlet 13 in communication with the
internal outlet opening 5, a second inlet 14 in communi-
cation with the external inlet opening 6 and a second
outlet 15 in communication with the external outlet open-
ing 7.

[0014] The air exchange device 1 comprises a first fan
unit 16 that generates a first airflow F1 directed from the
internal inlet opening 4 towards the external outlet open-
ing 7 and a second fan unit 17 that generates a second
airflow F2 directed from the external inlet opening 6 to-
wards the internal outlet opening 5. The first and second
airflows F1, F2 are in a relationship of mutual heat ex-
change in the heat exchanger 11. In winter when the
temperature of the internal environment is greater than
the temperature of the external environment, the out-
wardly directed airflow F1 transfers heat to the inwardly
directed airflow F2. In summer when the internal envi-
ronmentis conditioned and is at a lower temperature than
the external temperature the outwardly directed airflow
F1 cools the inwardly directed airflow F2.

[0015] In the illustrated example, the first and the sec-
ond fan units 16, 17 are housed in an elastic support 18
in the form of cushion, equipped with seats for housing
the fan units 16, 17 and ducts for the passage of the
airflows F1 and F2.

[0016] With reference to Figures 2 to 6, the valve de-
vice 10 comprises a plate 9, for example of sheet metal,
fixed to a bottom wall 10 of the base 2 (Figure 1).
[0017] The plate 9 has two openings 6, 7 for the pas-
sage of the airflows F1 and F2. A respective valve ele-
ment 19 is associated with each opening 6, 7.

[0018] With reference to Figures 5 and 6, each valve
element 19 comprises a fixed crown gear 21, a rotatable
crown gear 20 and a flexible sleeve 22. The fixed crown
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gear 21 and the rotatable crown gear 20 have respective
openings 24, 26 aligned with each other and arranged
alongside the respective openings 6, 7 of the plate 9. In
the illustrated example the fixed crown gear 21 is fas-
tened to a support 28 (Figures 2-4) in turn fastened to
the plate 9. Preferably, the fixed crown gear 21 and the
rotatable crown gear 20 are connected together by
means of a threaded coupling 30, in such a way so that
following the rotation of the rotatable crown gear 20 about
the axis A, a relative axial displacement between the
gears 21, 20 is also obtained.

[0019] The flexible sleeve 22 is constituted of a thin
tubular-shaped film of flexible and elastic material, such
as latex or the like. The sleeve 22 has two opposite ends,
which are attached, respectively, to the fixed crown gear
21 and the rotatable crown gear 20. Preferably, the op-
posite ends of the flexible sleeve 22 are fixed to two o-
rings 32, 34 that are inserted within the respective
grooves 36, 38 formed in the fixed crown gear 21 and
the rotatable crown gear 20.

[0020] With reference to Figures 1 to 3, each valve
device 19 comprises an actuator 40 for controlling the
rotation of the respective rotatable crown gear 20 about
the axis A. In the example illustrated in the figures, the
actuator 40 is an electric motor, which rotationally drives
a worm screw 42 that engages with a helical gear 44 of
the rotatable crown gear 20. However, other mechanisms
for controlling the rotation of the rotatable crown gear 20
may be used. Position sensors associated with the ro-
tatable crown gear 20 may also be provided and config-
ured to stop the actuator 40 when the rotatable crown
gear 20 reaches the open position and the closed posi-
tion.

[0021] Inthe open position, illustrated in Figures 2 and
5, the flexible sleeve 22 has an annular shape and is
adjacent to the edges of the openings 24, 26. In this con-
dition the opening 6, 7 is open and allows the transit of
an airflow.

[0022] To close the opening 6, 7, the rotatable crown
gear 20 is rotationally driven about the axis A by means
of the actuator 40. During the rotation of the rotatable
crown gear 20, the two opposite ends of the flexible
sleeve 22 rotate relative to one another. The flexible
sleeve 22 consequently assumes a diaphragm shape as
shown in Figures 3 and 4. Figure 3 illustrates a partially
closed position and Figure 4 illustrates the fully closed
position of the valve device 19.

[0023] The worm screw and helical gear transmission
system is unidirectional so that the rotatable crown gear
20 is retained in a stable manner in the position that is
reached. This also partially closed stable positions of the
valve device 19.

[0024] The valve device 19 according to the present
invention can be used in air exchange devices for build-
ings and in any other application where there is the need
to completely or partially close a duct for the passage of
an airflow.

[0025] Of course, without prejudice to the principle of
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the invention, the details of construction and the embod-
iments may vary widely with respect to those described
and illustrated without departing from the scope of the
invention as defined by the claims that follow.

Claims
1. Air exchange device for buildings, comprising:

- a casing (2, 3) having an internal inlet opening
(4), an internal outlet opening (5), an external
inlet opening (6) and an external outlet opening
@,

- a heat exchanger (11) housed inside said cas-
ing (2, 3) and having a firstinlet (12) in commu-
nication with the internal inlet opening (4), a first
outlet (15) in communication with the external
outlet opening (7), a second inlet (14) in com-
munication with the external inlet opening (6)
and a second outlet (13) in communication with
the internal outlet opening (5),

- a first fan unit (16) arranged for generating a
first airflow (F1) directed from the internal inlet
opening (4) towards the external outlet opening
(7) and a second fan unit (17) arranged for gen-
erating a second airflow (F2) directed from the
external inlet opening (6) towards the internal
outlet opening (5), wherein the first and second
airflows (F1, F2) are in a relationship of mutual
heat exchange in said heat exchanger (11), and
- a valve device (8) including respective valve
elements (19) for opening and closing the exter-
nal inlet opening (6) and the external outlet
opening (7),

characterized in that each of said valve elements
(19) comprises:

- a fixed crown gear (21),

- a rotatable crown gear (20),

- a flexible sleeve (22) having a first end (32)
fastened to the fixed crown gear (21) and a sec-
ond end (34) fastened to the rotatable crown
gear (20), and

- an actuator (40) for controlling the rotation of
the rotatable crown gear (20) with respect to the
fixed crown gear (21) between an open position
wherein the flexible sleeve (22) has essentially
an annular shape and a closed position wherein
the flexible sleeve (22) has essentially a dia-
phragm shape.

2. Device according to claim 1, characterized in that
the fixed crown gear (21) and the rotatable crown
gear (20) are interconnected by means of a threaded
coupling (30).
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Device according to claim 1, characterized in that
the ends of said flexible sleeve (22) are anchored to
the respective o-rings (32, 34) that are inserted within
respective grooves (36, 38) of the fixed crown gear
(21) and the rotatable crown gear (20). 5
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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 5
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